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(54) Title: BK>AVAHJVBLE COMPOSITION OF NATURAL AND SYNTHETIC HCA 

<57 . Abstrt d: The invention relates to a composition comprising hydroxycitric acid (HCA) in combination with cither one or both 
^ of garcinol and anthocyanin, and its use as a weight-loss therapy in animal subjects, preferably humans. The therapeutics effects for 
^ the imposition observed in marine and human studies inchide a reduction in total body weight and body mass index, a redoction in 

body fati an increase in lean body mass and content of body water, and a reduction in perceived appetite level. Another composition 
® for use in weight-loss thereapy is also described relating to forskolin in combination with either one or both of garcino] and antho- 
Q cvairin The anli-oxidanl properties of garcinol are described as being enhanced in the presence of HCA and mlhocyamn, and the 

comhinariooofHCA, garcinol and anthocyanin is also shown to exert greater citrate lyase inhfiMting properties than either compound 
P» alonc Mcftods of obtaining HCA, garcinol or anthocyanin, or a composition containing all throe compounds, arc described 
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5 Bioa^ailable Composition of Natural and Synthetic HCA 

This application claims priority under 35 U.S.C. § 1 . 1 1 9(e) to provisional application 
serial IK). 60/225,821, filed on August 17, 2000. 

10 Baclcg^ound of the invention 

Hydroxychric acid is an alpha-hydroxy tribasic acid (1 ,2-dihydroxypropane- 1 ,2 ,3 - 
tricajrb 03 ^^ acid) with two asymmetric centers, hence the formation of two pairs of 
diasteroisomers or four different isomers: (-Jhydroxycitric acid (I), (+)hydroxycitric acid (II), 
(-)aUo-hydroxycflTic acid (EI), and (4^)aUo-hydroxycitric acid (IV). (1 -2) The (-)hydioxycitric 

15 acid (HCA) isomer is found in the rind of Gaicinia cambogia fruit (fern. Chisiaceae) . (1-2) 
This isorow has been shown to be a potential 

enzyrne, m vitro, demonstrating a much greater affinity for the purified enzyme than its 
natural substrate citrate as well as the oflber stereoisomers of hydroxycitric acid (1-2) The 
biological importance of ATP citrate lyase is as a citrate cleavage enzyme which catalyzes 

20 the e*tramitochondrial cleavage of citrate to acetyl CoA and oxaloacetate, and facilitates the 
biosynthesis of fatty acids. The reversible inhibition of citrate lyase by (-) HCA may lead to 
the reduction of fatty acids synthesis and lipogenesis. These effects have been measured and 
demonstrated in vivo following the oral, intravenous or intraperitoneal administration of (- 
)hydroxycrtrate to exrxairnental animals. (3) When (-) HCA was given orally before the 

25 feeding period, the animals fed (-) HCA consumed less food and their hepatic synthesis of 
f^tty acids and cholesterol was significantly diminished as compared to the untreated 
controls. (3-4) The observed decrease in food intake may be only one of fee factors 
responsible for the {-) HCA promoted weight loss, because experimentation with rats fed (-) 
HCA showed weight loss with no decrease in cumulative food intake. (5) It seems that the 

30 potential mechanism of weight loss with (-) HCA may include an energy expenditure 
component, the nature of which remains undetermined. (5) TTris mechanism of energy 
expenditure, decreased lipogenesis, and the reduction in food intake in (-) HCA-treated 
animals may result in loss of weight and total body fat content (6) 

Although the potential of (-)HCA as a weight lowering compound has been 

35 recognized since the 1970's, only few clinical studies have been conducted wrftt this 

compound. (7-12). These few studies exarnining HCA-mediated prevention of excess Body 
fat, resulted in contradictory results, most Kkely due to HCA being poorly bioavaflable in the 
cytosolofa target eel In one clinical study of HCA, a controversial high fiber diet was 
used. The nse of a high-fiber diet in combination with HCA may reduce gastrointestinal 

1 
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of HCA, since nigh-fiber diets are known to reduce absorption of many nutrients 
T^™^*- ™» ^ ^ because its reported efficacy in 

Za**** the intracellular enzyme, adenosine triphosphate (ATP)chrate-lyase, depends 

X]rt ,Xy on the presence of HCA inside the target ceU. 
^ In their U.S. Patent, the Inventors addressed an important issue regarding the 

1A u ^flabflrty of the HCA compounds. The 5,783,603 patent described a manufacturing 
Ls leading to a unique structore for a potassium salt of HCA, which facilitated its 
^ ^rt across biological membranes, effectively delivering more HCA into the cytosol for 
T^pethive inhibition of ATP citrate lyase. Although the '603 patent related to an HCA 
Lound having considerably improved bioavailability, its bioavailability was rtffl 
„ "TSvely mefficient For example, an in vitro study done on hepatic cells, indicates that 5 

T ^um HCA is actually r^ded in the cytosol to effectively inhibit ATP citrate lyase. 
O '!l forci a 10-fold excess amount of potassium HCA is needed outside of the target ceU in 
order to thieve a «*serrtration of 1/10 that amount in the cytosoL This finding of relatively 
20 ^ bioavailability of HCA was confirmed in pr^lirrical experiments (14), and points out 
ttff ei to further imorove the moavaflabflity and efficacy of HCA. 

Garcinol, like HCA is isolated from Garchria sp. ftuit rind, and it exhibits anti- 
.^t and chernoprotective properties (1 5). In one experiment, rats fed a garcinol diet 
°" 1 % and 0.05%) showed a significantly reduced development of azoxyrnethane (AOM> 
induced colonic aberrant crypt foci (ACF) as cornpared to control animals. Feeding of 

^iaol srgrnficantly elevated liver glutathione SWsrase, quinone reductase activrtres, 
jessed 02- and NO generation and expression of iNOS and COX-2 proteins. These 
diogS suggest a possible chemopTeventive rnechanism of garcinoL 
° Garcinol and isogarcmol were evaluated for their antibacterial activity against 
« ^dUhvresistant Staphylococcus aureus (16). These compounds showed a minirnum 

concentration at 3.1-12.5 micrograms/rnl, or nearly equal to that of the antibiotic, 

to 1981, Krislmarnnrthy et aL (17) reported the isolation of garcinol, and its colorless 
isogarcmol, from Garcima indica. Their structures were proposed on the basis of 
V^l and spectral data. Garcinol, C38H50O6, m.p. 122(c), crystallized out from the 
^extract of the fnritrind of G. indica as yellow needles (1.5 percent). The UV spectrnm 
^cinol suggested that the 1 ,3-diketone system is conjugated to the 3,4^ydroxybetrzoyl 
° iety . The IR spectrum of the trimethyl ether showed the presence of a saturated carbonyl 
**\ (17 27 cm-1) and two w.bete-unsarurated carbonyl groups (1668 and 1642 cm-1). 
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5 Isogarciool was isolated by cxrtrann chromatography of fee extract Its identity was 

establi^fc^ ^ nip. and by comparison of UV, IR, and PMR spectra. Hie R spectrum 
0 f isogjaitnnol indicated the presence of saturated carbonyl group (1715 cm-1), an aroyl group 
(1670 cm-1) and an oe,beta-onsaturated carbonyl group (1635 cm -1). 

Bao et al (IS) reported the isolation of cambogin (33H5506), m.p. 242-244, from the 

10 latex of Garcinia cambogia tree. The structure was confirmed by UV, IR and NMR studies. 
UV: 23l-^» 27 ^ 278w ^ 305 - 313 ; IR ( Khr ) : 1720 (saturated carbonyl), 1680 and 1642 cm- 
1 (unsaturated carbonyl and double bond). Besides cambogin they also reported the isolation 
of csxtkho^Dol and related its structure to cambogin. 
]n 1982, N. Krjshnamui% et ai (19) isola^ 

15 red rip** fonts of Kokam (Garcinia indica). The rind portion was separated from the rest of the 
fruit ax*d ^ rnacerated in a blender using methanol containing one percent HC1 for three 
tnnes. The extracts were combined, filtered and concentrated in vacuo at 30°C. Paper 
cljroTXistography of the Kokam pigment extract showed two anthocyanin bands. The slower 
moving band designated as Bl and fee other B2. The total anthocyanin concentration 

20 was estimated to be 2.4 percent on a dry weight basis; the ratio of Bl toB2is 1:4. 
MtfK>cyaninBl was identified 
spectroscopic studies. This compound on hydrolysis gave c^arriding and glucose. The UV 
spectral maximum (527 run) of the glycosides shifted to 567 nm with aJnrrrinhtm chloride 
indicating that 3 '-and 4Mrydroxyl groups of the cyaniding are tree. The structure was 

25 confirmed by direct comparison with a sample of (ryajuding-three^lucoside obtained from 
mulberry. 

Anthocyanin B2 was identified as cyanid^-three-^ambubioside. This anthocyanin on 
com plete hydrolysis gave cyarnding, glucose and xylose. The spectral data suggested that B2 
is a rJbree-substituted glycoside of cyaniding. Hydrogen peroxide hydrolysis removed the 

30 ^saccharide from the pigment which on further acid hydrolysis gave glucose and xylose. The 
structure was confirmed by direct comparison with a sample of cyariding-3-sarnbubioside 
isolated from RoseOe. 

The present invention is based on the unexpected finding that combining HCA with 
natural compounds obtained from Garcinia sp. plant including garcinol (poryisoprenylated 

3 5 benzophenone) and/or anthocyanin corirpounds, results in not only an enhancement of the 
biologic** activity of HCA but also that of garcinol and/or anthocyanin. 
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5 Brief IZ>escription of the Figures 
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Trendlines of the percentage of subjects who experienced weight loss. 
Average percentage of study subjects who experienced weight loss. 
Percentage of weight loss in groups C and NC in consecutive study time 
intervals. 

Percentage of weight loss in group C and NC at consecutive study £me 
intervals. . 

Average weight loss (lbs) in group C and NC at consecutive study intervals. 
Average percentage body mass index (BMI) change in groups C and NC at 
two study time intervals. 

Percentage of body mass index (BMI) change in group C and NC at two study 
time intervals. 

Percentage body weiglit change in group C subjects. 
Percentage body weight change in NC group subjects. 
Percentage lean body r^ 

Percentage lean body mass (LBM) change in group C subjects. 
Percentage fet loss in group NC subjects. 
Percentage water change in group C subjects. 
Percentage water change in group NC subjects. 
Self assessed appetite levels in gr^ 

Self assessed energy levels in groups C and NC in consecutive study time 
intervals. 

Pulse rate in groups C and NC in amsecutrve time intervals. 
Systolic blood pressure in groups C and NC in consecutive study time 
intervals. 

Diastolic blood pressure in groups C and NC in consecutive study time 
intervals. 



Detailed Description of die Invention 

The invention relates to a composition comprising rrydroxycitric acid (HCA) in 
coinbina tion with either one or both of garcinol and antrKX^arrm and having the effect of 
increas in g bioavailability of HCA in the cytosotic wnnpartment of a cell. 

Another object of the present invention, involves the use of the inventive composition 
comprising HCA in coinbination with either one or rxrth of garcinol and anrtocyamn, as a 
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• Kt _lcss Iherapy in animal subjects, preferably humans. The therapeutic effects for toe 
"ZLsi** observed to murine arri human studies include a reduction in total body weight 

"J \^ a ter, and a reduction to perceived appetite level. The combination of the conrpounds rs 
" OT to exert greater citrate lyase inhibiting properties than either cornpoond alone. 
Q GarctooL alone, is also Aown to have chemopreventive propextiea to an animal tmnor 

m<>deX ' Bfologica ia<^tyincl^^ 

^ition of cytoplasmic citrate lyase, enhan^ fat catabolism, and increased antioxidant 

^^droxyctoto acid (HCA) rs an abha-hydroxy tnbasic acid (l^ihydmxy propane - 
j 2 3-tricarboxytic acid) connjristog (-)hydiDxycitric acid (I), (+) hydioocycitric acid (H)» (*) 
1 ' wydtoxycitric acid (HI), and (+) ano-hydroxycitric acid (TV). 

Garcinol is a polyisoprexrylated benzophenone (PPB) derived from Garcinia 3?. 
_ is a well-known antioxidant (Le., emulsified garcmol suppressed superoxide anion 

™ ^Lrsbly to DL axpha-tocopherol) , ^-carcinogen and also has ^microbial properties. 
" Antr^anins are one class of flavenoid compel wtnch axe wrdely distributed 



, , ^ v,™* n»re is considerable evidence mat oicrary anun*,,— have 
P J^tive and therapeutic roles in a number of human disease, Tbe chemical basis for 
Z*> desirable properties of arrthocyanins is believed to be related to their antioxidant 
e _ ci ty- their ability to scavenge and trap free radicals that damage biomolecules. 

The combination of garcmol and HCA enhances bioavailability of HCA in the cytosol 
, ^ ^ combination also enhances the antioxidant properties of garcmol. Hdsmutoal 
lament of the biological properties for the compounds of the invention, rs referred to as 
- a biological effect amplification" or "ArnptaW\ 

Amplibio refers to a mechanism wherein either one of the compounds serves to 
^flitate the biological effect of other compounds and as a result, both biological activities 

818 tn many biological systems, interaction of two or more corrrrxments may result in no 
- teraC tion, arrtagornsm, synergism ox a distinct form of synergism called amplibio. Not all 
„ " umlsthatexerisyr^ For exarrmle, tfiexe is an advantage m 

^ning alpha lipoic acid with vitamms E and/or C, because hpoic acid recycles both 
Irruns, rrrakirrg them more bioavailable to the body . However, both vitnmtos do not 
^vtt^ia^te^*****"* 1 - On other hand, the tesuhs 
oWajB ed by combining poryurrsatrrrated fetty acids with tat soluble vitamins exenrphfiea an 
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rbiocflbct vitamin E preserves fetty acids by preventing oxidation, vrfrile fatty acids 

^^Lidsa.^.en^^-lev.ls^^w^oc^ 

body, curei^" i. ♦oA.w.frRe radical reaction. Elevated 

regulating fee rate of glutathione use m ghitathione-fiee radical reac 

.^rt^btu^increas^feeavaflab^ 

# the anti-wddant action of garcino' 
neutralizing negative cl 
uptake ofHCA into fee cell; 

15 



to facilitate 



gaxcnwVantho^ 

■ such inhibition with the HC A. 



known in the art. . 

„ The present invention also includes a method of preparing a cordon coring 

(a) extracting the neshfirnls of Gaxcirn^ 

(e.g. methanol, ethanol, isopxopyl alcohol) by refhndng and circulating m a 
closed reactor rata extraction is completed; 
filtering the extracted material from the spent material; 

^ncentolingfeee 



30 



(b) 
(c) 



(d) 



35 



to600mm/Hg; . 

chinmg fee concentrate feapprox-MfeBOlu^at-StoS^-ndfiltenng 

the precipitated material in aNutsche filter, 
(e) obtaining a solid residue (yield 2.5 to 4%) comprising crude Garchrol (Assay 

16-20%). 
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dissolving erode Garcinol extract in a hydrocarbon solvent such as petroleum 
ether, hexane or toluene (3 to 8 parts), and extracting/partitioiiing with a bigji 
polar, norwniscible solvent such as acetonitrile (2 to 4 parts, 3 to 5 times); 

( g ) separating and concentrating the polar solvent layer to l A -V* its volume, and 

chilling at-5 to 8°C tor 12 to 16 hours; 

(h) filtering and washing the residue with the polar solvent to obtain yellow 
Garcinol (yield=0.8 to 1 5%, Assay 55 to 70%); 

(i) adding to the extracted material of step c), molar equivalent quantities of alkali 
(sodium hydroxide or potassium hydroxide) calculated on the basis of the 
content of HCA (about 20 to 25%); 

Q) heating the mixture under stirring at 80 to 95°C for 2.5 to 5 hours to obtain 

yellow PPB (Garcrnol); 
(k) filtering the precipitated material (HCA salt of sodium or potassium) using a 

Nutsche filter aid washing with cold alcohol; 
(I) dissolving the precipitated material in 3 to 5 parts of water, 
(m) adding to this aqueous solution, molar equivalent quantity of calcium chloride 

and heating with stirring at 80 to 95°C for 4 to 6 hours; 
(n) filtering and drying the precipitated material at 50 to 7 5 °C under vacuum to 

obtain white HCA calcium (yield=25 to 35%); 
(o) blending the yellow PPB (Garcinol) powder obtained in step Q) and the HCA 

calcium obtained in step (n) at a ratio of 1 : 1 0 to yield a composition 

cemtaining HCA calcium at a minimum of 55% and PPB (Garcinol) at a 

minimum of 5%; and 
(p) optionally blending HCA calcium or any other salt of HCA, with PPB and 

TrtoanthoH^ramdim m et^ 

proantTMjeyanidrns. 

The PPB ccmrposition of the invention can also be obtained as follows: 



(a) extracting Garcink 

to obtain a paste having 20% PPB 's (Garcinol - 1 5%; Cambogin - 5%); 

(b) upgrading the paste to obtain a composition comprising 50% Garcinol and 
spprox- 1 0-15% Cambogin which comes in the mother liquor, and 50% 
Garcinol is upgraded further by one more crystallization to yield 90% 
Garcinol plus 35% cambogin; 
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heating a 90% Gannnol composition to IWC for conversion to Cambogin of 
about 80% proot the reminder being Garcinol; 

^ the product of step (c) in equal proportion with part of a 90% Garcmol 
composition to obtain a 85% - 90% PPB composition wim 42 - 45% proof; 
(e) obtaining a final conrposm^ 
Cambogin and < 



Tl«tennWaflabilrty"isdefi^^^ 
^^rusm of a weight loss compound. By analogy, the b^vafiability of calchnn m the 

^foepmposeofincorpon^ 



Tte tan, "effective amonnt" means a sufficient amount of compound, e.g. 
co ^tMhng to HCA, garcmol or anthocyanin delivered to produce an adequate level of 
cvtosolic citrate lyase. 

Ucavailabflhy of HCA is dramatically increased to obtain therapeutically effective amounts 
f HCA into^i^*****'**'**'** of reducing or inhibiting crtmte 
°^e. Tins enhanced activity for HCA is achieved by co-admirr^tion with compounds 
, Eluding but not lirrrited to garcinol and anthccyanm. 

Another object of the invention is to pro vide a method of weight-loss therapy where 
. eff ects of fomkolin (USPN 5,804,596) are dramatically increased by me presence of 
^oland,optionalr y , a n & ocyarnr, Tte amount of fontolm islhesam. as taug* in ** 
^6 patent, and the amounts of garcinol and arnix>cyHnin are fhe same as taught herem for 

J ° ** More specifically, a weight lo^ and appetite suppressing erfective amount of HCA 
^garcirKdisStWrngt^ 

„ nee from 0.01 % to 1 0% of the HCA or other weight loss cornpormds Hke drterpene 
fwgfeolin (USPN 5,804,596). A weight loss effective amount of HCA and anthocyanin is 500 
« me tid and 10 mg respectively, more preferably the dose of anrnccyamn can range from 

5804 596). A weight loss and appetite suppressing effective amount of HCA, garcinol and 
a ^ y anmis500m & 25mg^ 



8 



PCT/TJSO 1/41748 

WO02/* 4477 

^ ^^bocyamn can range from 0.01% to 10% of the HCA or other weight loss compounds 
like d iterpene forskolin (USPN 5,804,596). 

A citrate lyase inhibiting effective amount of HCA and garcmol is 500 mg td and 25 
. respectively, more preferably the dose of garcmol can range ftnm 0.01% to 10% of the 
^cAorotherweigbtloss*^ 

^ Siting effective amount of HCA, and anuK>cyanin is 500 mg tid and 10 mg 
Lively, more preferably the dose of anthocyanin can range from 0.01% to 10% of the 
other weight toss compounds like diterpene forskolm (USPN 5,804,596). A citrate 
lyase io hibiting effective amount of HCA, garcinol and anftoc^anm 500 mg, 25 mg and 10 
^gpecrively, more preferably the doseof garcinol and anthocyanin can range from 0.01% 
5 tolO-ZoofmeHCAorother^lo^ 

5 804,596). ^ 1 

A fet catabolizing and lean body mass exihancing effective amount of HCA and 
^ol is 500 mg tid and 25 mg respectively, more preferably the dose of garcmol can range 
from O .oi% to 10% of the HCA or other weight loss compounds like diterpene forskolin 
^SPN 5,804,596). A fet catabolizing and lean body mass enhancing effective amount of 
' ^andgarcinolisSOOrngtidar^ 

^ jange from 0.01% to 10% of the HCA or other weight loss compounds like diterpene 
forskolin (USPN 5,804,596). A fat catabolizing and lean body mass effective amount of 
HCA , garcmol and anmocyanin is 500 mg, 25 mg and 10 mg respectively, more preferably 
25 <he dose of garcinol and ar^ocyanin can range from 0.01% to 10% of the HCA or other 
weight ^ compounds tike diterpene forskolin (USPN 5,804,596). 

The therapeutic weight-loss efforts of HCA and garcmol, in combination, and the role 
of garcinol as chemopreventive agent are described by way of the following non-limiting 



30 



Administ ration of garcinol and HCA to two strains of mice, SKH-1 and CF-1 re J pectrvery, 
^ted in significantly less total body weight and abdominal fat gain, as cornpared to 
^1, chow-receiving animals and the groups of anrrnafe receiving either garcmol or HCA 
35 alone- In addition, dietary adnrmistration of garcinol caused significant reduction in aberrant 
crypt formation (AC is considered a pre^matignant condition) in CF-1 mice as 
cOTnpar ed to the arrimals fed control diet or diet contarmng HCA or garcinol alone . 
Inteies tingly 1 the weight-gain preventive effect of garcinol and HCA combination was 
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5 accomplished despite mat the garanol plus HCA animals had higher food and water 
^^sumption than the control, garcinol and HCA groups. 

Table 1 . Effect of oral administration of garcinol (GAR), hydroxycitric acid (HCA) and 
combination of garcinol and hydroxycitric acid on body weig 
10 inSKH-lmice 
Group 



5 weeks "~~ 7 weeks 

Body weight (gm; Mean±SE) 



10 weeks 



15 



L Con** 32.3±0.67 
2. 0.05% GAR 32.84037 
3.1% HCA 32.510.42 
4.(2>K3) 312iO20 



20 



34.5*0.99 
33.940.14 
34.5db0.59 
33.540.58 



37.0±1.49 
36.440.55 
36.81033 
34.910.88 



30 



Food consumption (gm/mouse/day, Mean±SE) 



l.Cooto>l 5.2540.33 

2. 0.05% GAR 4.98±0.17 

3.1% HCA 5.7440.13 
25 4.(2)*3) 



6.5540.20 



5.0940.28 
5.0910.46 
6.49±0.07 
8.03±1.45 



5.1640.25 
5.2640.17 
6.9310.21 
93111.12 



Water consumption (ml/mouso/day, Mean±SE) 



1. Control 
2. 0.05% GAR 
3. 1%HCA 
4.(2)+<3) 



3.7540.04 
3.6610.07 
3.7240.08 
3.6810.08 



3.421034 
3.6310.05 
3.74.540.04 
3.8640.08 



3.801022 
3.7340.17 
3.844O.09 
3.9410.08 



Table 2. Effect of 1 0 week oral administration of garcinol (GAR) and hydroxycitric acid 
(HCA) on azoxymethane (AOM)-induced formation of abenant colonic crypts (AC) and 
35 accumulation of fet in abdomen in CF-1 mice 



Group 



Body weight (gm) AC per colon parametrial fet retroperitoneal fet 

(gm) (gm) 
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lCootio l 38.8±1.52 11.4 WW8.11 

2 0 05-/' GAR 37.311.07 18(31.6%) UUftlB 0.8510.01 

3 1% HCA 3?m66 7.9(30.7%) 1J«M6 0.79i0.04 

4(2)+<3) *JiM8 85(25 ' 4%) °' 70i *' 13 
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date suggest a broad biological mechanism for gaiciaol as an adjuvant to HCA 
Solving regulation of body weight, body composition and body metabolic rate. 

15 The rote of garcinol as a chemoproveimve agent has been confirmed m an experiment m 
whicH CF-1 mice were treated topically with the inflammation and tumor promoting agent, 

TPA. 

Table 3- Effects of garcinol (GAR) on TPA-indnced ear edema* 



Number of mice Weight per punch Percent Inhibition 

20 Tre8 (gm) (%> 

! TPAOnmol) 5 15J±0.82 

lTP A + GAR(0.1umoD 4 12.4«).81 38.5 

25 3 TPA + GAR(0Jamol) 4 945*166 T7J 

Tf^aTe CF-1 mice were treated topically with TPA applied to ear's akin with or without 
gatcic ol. Five hours later, the mice were killed and ear punches were weighted. Data are 
expressed as the mean±SE. 



30 



These data suggest a biological mechanism for garcinol as a chemopieventative agent 



35 



^^. ^cinAftg <m wright-loss potential of garcinol and HCA 

^ combination consisting of 500 mg of calcium salt of HCA and 25 mg of garcinol (NC) 
^ evaluated in a double-blind, 12 week clinical study against me formula containing 500 
mg of ojchnn salt HCA (Q. The study was performed on 46 overweight female volunteers 
(B^I greater man 25). Participants were mstnu^ to ta^ 

11 
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5 contai or placebo formula three times a day, half an hour before a meal Each participant 
was silked to maintain her previous dasfy physical exercise and eating habits. In addition, 
physi*^ activity was monitored based on a questionnaire before and during the trial. The 
participants were evaluated at the baseline, weeks 2,4,6,8,10 and 12. The following clinical 
p ararr 3teters were evaluated at each visit total body weight, body composition by the 
10 bioelectric impedance method, self-assessed appetite and energy levels, pulse rate and blood 
pressed- E>uriiig the 12 week trial, the mean values in group NC for body weigjit and fat 
contex** significantly decreased, whereas lean body mass and total body water significantly 
increased compared 

significantly less in the NC group than the C group, whereas energy levels were equally 
15 increased ™ both study groups as compared to the baseline. No gubjective or objective 

adverse effects were reported in the course of Has study. The pulse rate, systolic and di astolic 

blood pressure were maintained at the same level throughout fee study. 

NC is statistically more effective than C in reducing total body weight and body mass 

index; reducing body fat; increasing lean body mass and content ofbody water, and reducing 
20 levels of appetite perception. The energy levels of subjects were not enhanced by regimens 

in bo* groups, and NC and C did not produce subjective or objective side effects. 

Industrial Applications 
The combined data from animal and clinical studies indicate that the invention is 

25 more effective than HCA alone weight-loss therapy, and that in addition to fet loss, the 
inveritrve composition invention also rrrrproves lean body mass leading to improved body 
composition. Maintaining or improving lean body mass while riwAtiiig extra pounds of 
adipose tissue has been advocated by the Centers for Disease Control Lean body mass is 
important because it has been recently recognized as an irKlependent, positive predictor of 

30 one's cardiovascular health and overall health The chemopreventive action of garcinol in the 
animal experimental model may also be intricately related to in 
jjj^ving body composition. 



12 



PCTAJSOl/41748 

WOOZ/* 4477 



10 



References 

I Sullivan AC, Singh M, Srere PA, Glusker JP. Reactivity and Inhibitor Potential of 
Hydioxycitrate Isomers with Citrate Synthase, Citrate Lyase, and ATP Citrate Lyase. J Biol 
Chem. 1977; 252(21): 7583-7590. 

2 . Majeed M, Rosen R, McCarthy M, Conte AA. Patfl D, Butrym E. Citrin A revolutionary 
Herbal Approach to Weight Management New Editions Publishing. Burlingame, C A 1994. 

3. Sullivan AC, Hamfltcm JG, Miller ON, Wheatley. Inhibition of hpogenesis in tat liver by 
15 ( .>hydroxycitrate. Arch Biochem Biophys. 1972; 150: 183-190. 

4. s.illrvaaAC.TriscariJ.Ha^ 

Accumulation of lipid in the Rat L Iipogenesis. Lipids. 1973; 9(2):121-128. 

20 5 . VasselK JR, Shane E, Boozer CN, Heymsfreld SB. Garcirria Cambogja Extract Inhibits 
Body Weight Gain Via Increased Energy Expenditae(F^hiiats. F-ASEB/ 
998;12<partl):A506. 



25 



6. Sullivan AC, Triscari J, Hamilton JG, Mffler ON. Effect of (->Hydroxycitrate upon the 
Accumulation of Lipid in the Rat IL Appetite. Lipids. 1973;9(2):121-128. 

7. Conte AA. A Non-Prescription Alternative in WeigM Reduction Therapy. The 
geriatrician. 1993: 17-19. 

30 g. Conte AA. The effects of (-) - Hydraxycitrute And Chromium (GTF) On Obesity. JAmer 
CoBNutr. 1994 (October);13 (5): 535 [Abstract 60]. 

9. Katts GPsPulIinD, Parker LK, Keith PL, Keith S. Reduction Of Body Fat As A Function 
Of Taking A Dietary Suppleriuatt Containing Garcirria Cambogia Extract, Cbronirum 
35 Picolinate And l^Carrrrtme - A Double Blind Placebo Controlled Study. Abstract/Poster 
p re8e rit E datasyinr« S irnnonobesr^ 

para el Estudio de la Obesidad, March 4, 1995, Merida, Yucatan, Mexico. 



13 



PCT/OS01/41748 

WO02/1 4477 

S^len^AndFu^^^^ 
LlTD) Published in the symposium booL 

in 1X Thorn E. (-JB^ydnayiatrate (HCA) In Tbe Treatment Of Obesity. 2hf JOierfO'. 20 

1 at 7th European Coupon Obesity in Banxlona, Spam 14- 

May, 1996]. 

12 HeymsSe* SB, Allison DB, MK JR. Pi*obelli A, Greenfield D, Nunez C. Gar**n 
jr^^ 1998;280:1596-1600. 

13 Majeed M., Badmaev V., Raj endxan R. Potassaun Hydroxycitrate Fox The Suppression 
of Appetite And Induction Of Weight Lo» US Patent 5. 783, 603. 

20 juiy 21 » 1998 

^chronicmetabohca^ 
M l99 9 Annual Meeting. May 2, 1999; SanFrancisco, Calif. 

inin aleF3444 ra t S . Carcinogenesis 2000 Jun:21(6):l 183-9. 

aft 16 finumaMetri-Antibacte^ 
30 ^thicilnn^Sta^ 

, 7 .Krishriamurthy,N. etaL Tetiahedron Lett 1981; 793. 

!8. Rao Rama, AV. et al. Chem Ind. 1979; 92. 

19 . Krishnamurthy, N. et al. J Food Sci and Tech 1982^:19. 



14 



wo oz/* 4477 



PCT/DSO 1/41748 



Wbatisclai" 3064 ' 

, A ^etbodf OT appetite suppression inasobject in need of ^ 

to subject an appetite suppressing effective amount of hydroxycitric acid and garcinol. 
, A ^ethod for appetite suppr^ 

' to sS id object an appetite suppressing effective amount of hydroxy citnc acid and antbocvanm. 
3 A m etbod for appetite suppression in a subject in need of such effect, comprising admmrstormg 
' to ^d subject an appetite suppressing effective amount of hydroxycitric acid, garcinol and 
gjjtfrocyaniiL 

A mC thod for irJribrtmg cytoplasmic citmte ryase m a subject m r^ of soich effect, compnsmg 
to said patient a citrate lyase irmibiting effective amount of hydroxycitric acid and 



5 Ao ^fbTirM^cytopW 

' adm inistering to said subject a citrate lyase mhibitmg effective amount of hydroxycitric acid and 

6 A me tbod for mhibrting cytoplasmic ritrate lyase in a subject m r»ed of such effect, comprising 
' ministering to said subject a citrate lyase nMriting effective amount of hydroxycitric acid, 

KarC jnol and anmocyanin. 

7 Ame< b^foriric re a S mgfetcat^ 

' effect comprising administering to said subject a fat catabolizing effective amount of 



g A method for increasing fat catabolism and increasing lean body mass in a subject in need of 
' such effect cornprising adrmnistering to said subject a tat catabolizing effective amount of 
hydroxycitric acid and antrxxyanin. 

9 ^^fbrhicreasmgfirtcat^^ 

' effect comprising administering to said subject a fat catabolizing effective amount of 
jjydioxycitric acid, garcinol and anthocyaain. 

10 A method for increasing anti-oxidant activity of garcinol in a subject in need of such el 
' coBjp nsm adrrmtistering to said subject an antioxidant effective amount of garcinol, 



i in a subject in need of such effect 

U A niClDOU K« UlWtwxaiiift «*a**-w-"— — — j 

' coin prismg administering to said subject an antwmdant effective amount of arubocvimin, 

hydroxycitric acid and garcinol. ^ 
12 ApT0Cess ofnwrufacturinghydroxycrm add from fruits ofGarcirria sp. comprising extracting 

said HCA from the fruits with organic solvents. 

15 



WO 02/1 4477 



PCIYOSO 1/41748 



13. A process of manufacturing gaicinol from fiuhs of Gaicinia sp. comprising extracting said 
garcinol from the fruits with organic solvents. 

14. A process of manufacturing of antbocyanin from fruits of Gaicinia sp. comprising extracting said 
anthocyanm from the fruits with organic solvents. 

15. A process of manufacturing hydraxycitric acid (HCA), garcinol and anthocyanin from fruits of 
Gaicinia sp. comprising extracting said HCA, gaicinol and anthocyanin from the fruits with 
organic solvents. ; 

16. A process of manufacturing hydroxycitric acid from fruits of Gaicinia sp. by CO2 supercritical 
extraction. 

17. A process of manufacturing garcinol from fruits of Gaicinia sp. by CO2 supercritical extraction. 

18. A process of manufacturing anthocyanin from fruits of Garcima sp. by CO2 supercritical 
extraction. 

19. A process of manufacturing hydroxycitric acid, garcinol and anthocyanin from fruits of Garcima 
sp. by CQ2 supercritical extraction. 

20. A method for appetite suppression in a subject in need of such effect, comprising administering 
to said subject an appetite suppressing effective amount of forskolin and garcinol. 

21. A method for appetite suppression in a subject in need of such effect, comprising administering 
to said subject an appetite suppressing effective amount of forskolin and anthocyanirL 

22. A metbod for appetite suppression in a subject in need of such effect, comprising administering 
to said subject an appetite suppressing effective amount of forskolin, gaicinol and antfaocyanin. 

23. Am etbod for inhibiting cytoplasmic citrate lyase in a subject in need of such effect, comprising 
adnrirjistering to said patient a citrate lyase inhibiting effective amount of forskolin and garcinoL 

24. A metbod for nMriting cytoplasmic citrate lyase m a subject in need of such effect, comprising 
administering to said subject a citrate lyase inhibiting effective amount of forskolin and 
antbocyamn. 

25. A method for inhibiting cytoplasmic citrate lyase in a subject in need of such effect, compr ising 
administering to said subject a citrate lyase inhibiting effective amount of forskolin, garcinol and 
antfaocyamn. 

26. A metbod for increasing fat catabotism in a subject in need of such effect comprising 
administering to said subject a fat catabolizing effective amount of forskolin and garcinoL 

27. A method for increasing fat catabotism in a subject in need of such effect comprising 
administering to said subject a fat catabolizing effective amount of forskolin and mttacyarrin, 

28. A method for increasing fat catabolism in a subject in need of such effect comprising 
administering to said subject a fat catabolizing effective amount of forskolin, garcinol and 
anthocyamn. 
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Figure 5 




WO02/JL^ 77 



6/19 



PCMJSO 1/41748 



Figure 6 




WO 02/1 4^* 77 



PCMJS01/41748 



7/19 



Figure 7 
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Figure 8 



o 

a 

0 

lm 

0) 

c 

■Mi 

o 
c 

CO 

O CD 

!■§ 

> CO 

>* 

TJ 
0 
JQ 

O 
O) 

c 
o 

a. 



to ^ 
"5 CO 
x: 



0) 



■ Ki t +♦ 



CO 



s 



CM 

T— 


-1.90 


-4.29 


-4.76 


-5.71 


-6.19 


-5.24 


T— 


-1.33 


-1.33 


-1.33 


-1.78 


-1.33 


0.44 


o 


0.91 


1.82 


1.21 


1.21 . 


eg 


-0.61 


CD 


-1.84 


-0.61 


-1.23 


0.00 


0.00 


0.61 


CO 


-2.05 


-1.75 


-3.51 


-3.51 


-3.80 


! -0.58 


N- 


0.31 


-0.93 ! 


0.00 


-1.85 


0.00 


0.62 


CO 


-0.98 


-0.56 


-0.56 


-2.23 


-2.79 


-2.79 


CD 


-1.40 


-3.79 


-3.37 


-4.78 


-6.18 


-7.30 




-1.63 


-1.09 


-3.26 


-3.26 j 


-3.80 


-4.35 


CO 


-1.20 


-0.48 


-0.48 

• 


-0.72 


-1.44 


-4.31 


CM 


-2.01 


-0.40 


-1.61 


-0.40 


0.20 


-0.40 




3.50 


2.50 


1.50 


1.00 


1.50 


3.00 


M 






JO 
CD 

1 

X 


CD 

1 

• 


o 
+ 


CM 


i 


r 

CD 

1 

■ 


O) 

1 

3 s - 
4 


♦ 



WO02/l<** 77 



9/19 



PCT/US01/41748 



Figure 9 



> — ** 



a 

3 
0 

O) 

o 
z 

c 

mmm 

O 

o 
c 

(0 

o iS 
o 
x: o 

0) "q 

0 
12 

0) 
0) 
« 

C 

0) 

O 
w. 

0) 

Q. 



1 KsS— K 



U 



■»e — ■ 



— «X >H 



i 

3 



-Hi 



g K ■ 



4t ■* 



■8 § 8 8 8 8 8 

C\j O CV Tf CD CO o 





to 
d 


s 


8 

t- 


-1.85 


-1.85 


-2.47 


oo 


s 

CM 


CM 

T- 


8 


S 

CO 

i 


8 

d 
i 


8 

O 
i 


T~ 


to 

O 


o 
o 

Oji 


8 

CM 


8 

CO 
1 


s 

CO 
1 


8 

• 


CD 


«n 


to 


to 


o 

(0 
CN 


d 
Y 


8 

O 




a 


8. 


o 
o 

d 


8 

© 


s 

d 
Y 


<si 

05 




cji 


^* 

<1 

CO 
1 


CO 
1 


8 

1 


5 

w 

i 


CO 

T 


<o 

V 


s 

d 


CD 

to 
d 


CM 


o 


s 

o 


« 


CM 


s 


o 
o 
d 


8 

CM 


o 
q 
o 


9 

o 
i 


8. 

CN 




£j 

1 


a 
9 


t- 
O) 

i 


8 

i 


2 


8 

O 


O 


o 

1 


§ 


8 

d 


8 

a 
T 




9 




s 

CO 
1 


CO 
CO 

CO 
1 


to 


O) 

to 




CO ' 
• 


CO 


to 
© 


§ 

o 


8 

d 


s 

o 


S 


o 

CO 


r*. 


CD 
O 


CO 

9 


CO 


CO 
1 


CO 

<N 

1 


8 

o 


CD 


9 


8 

■? 


8 

CM* 
f 


CO 
t- 

1 


s 

1 


CO 
1 




8 

i 


8 

1 


8 


8 

9 


8. 

T 


8 
T 


^ 


CO 

T"» 

% 


o> 

CO 
T» 

1 


9 


1 


8 


O 
I 


co 


8 

d 
• 


^— 
I 


8 

CM 
i 


8 

?' 


s 
i 


y— 
CO 

■ 


CM 


8 
9 


8 

d 


8 

O 


8. 
9 


8 

9 


s? 

o 




O 

o 
o 


o 
o 

d 


o 
o 

d 


o 

n . 

• 


O 

t 


CO 


> 

I 


£ 

at) 

♦ 


2 

■ 


3 
f 


5 

X 


o 

i 

X 


CM 

i 

■ 



WO 02/1 

i 



10/19 



PCT/DS01/41748 



FigOfe 10 



a *- 



O 
O) 

c 

CO 



S 

CO co 
d, o 

to 

E * 

■D Z 

0 Q- 

C o 



00 
0) 

0) 

c 

0) 

o 
o 

Q. 



♦ 



♦ — »- 



■ ♦ 



■ 



o 



1 

'JcT 



2 


14.68 


16.96 


© 


-0.38 


4.17 


N 


6.40 


1 6.24 


CO 


r- 

CO 


cs 




CO 


CO 


ID 


11.32 


7.68 




4.82 


3.07 


CO 






cs 


4.58 


1.77 




5.56 




o 


-0.50 


ri.ee 




17.20 


3.24 


CO 


3.60 


6.30 


r- 


s 


ES 
9' 


CD 


-4.50 


7.70 




3.59 


CM 
1— 


<«• 


0.76 


CO 


CO 


0.70 


-0.90 


IN 


a 

T 


IS 

csi 




CO 

o 


-3.44 


> 




CM 




♦ 


2 

9 
• 



WO 02/1 *4?7 



xm9 



PCT/DS01/41748 



Figure 11 
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Figure 13 
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Figure 14 
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Figure 15 
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Figure 17 
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Figure 19 




